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Electromagnetic relay is used widely in controlled circuit as an automatic control
electric switch. Its function can be understood as when there is a physical signal input,
such as electricity, magnetism, lighting, heat, the controlled circuit can be switched
automatically. Simultaneously relay is a kind of electronic components which have
high failure rate. A lot of system reliability problems result from the failure of relay,
and extensive attention are paid to its reliability. It is a focus topic for the relay
manufacturing enterprise to improve the reliability. Relay is the first electrical
component which reliability is considered, but mainly for the sealed relay (applied to
the field of Aerospace), instead of the civil power relay (such as household
appliances). Even if the reliability theory and part of the action can refer to the sealed
relay, the main failure mechanism is different, and the improvement directions will be
distinct. In recent years, more and more research about design reliability, failure
mechanism of civil relay was carried out by scholars of universities and companies,
but reliability improvement is a systematic project, it requires a combination of design,
crafts, experiment, failure analysis, management and other aspects. In this paper, the
reliability promotion opinion is proposed from three aspects, reliability evaluation,
failure mechanism analysis and reliability improvement according to failure cases of
relay. The bridge between reliability theory and practical improvement is constructed
by the failure analysis work.
How to evaluate the reliability of the relay is very important because the input
and output data is the basic of reliability improvement work. Three processes are
essential. Firstly a reasonable evaluation criteria must be chosen according to the
inherent reliability and the use reliability of relay; Then the reliability experimentation
is carried out on the basis of the relevant standard; Lastly the experimental data may
be analyzed with the aid of some software, and the evaluation comment will been
proposed.
Relay reliability improvement work is a process of “fighting” to the failure. In
order to understand the fault clearly, it is very necessary to study its failure mode and
failure mechanism. In this thesis several common faults of relay (resistance exceed,














failure mechanisms are discussed. A significant reference to the reliability
improvement is provided.
The ultimate goal of reliability is to enhance and improve the reliability of relay.
The factors affecting the reliability of the relay are so much. It is the key that how to
find out the main influence factors and organize the improvement effectively. The gist
of reliability improvement about relay design, manufacturing craft, materials etc is
discussed as well. At the end of the thesis, the the overall idea of reliability
improvement of relay is summarized.
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销售额 销售数量 销售额占全球总额 销售量占全球总额
亿元 亿只 % %
2013 168.82 63.29 47.43 50.02
2012 158.10 58.12 46.38 48.69
2011 155.52 61.74 45.17 49.25

























































































































































可靠性指标的电器产品标准。日本也相继在 1980 年-1982 年制订发布了日本工
业标准 JIS C5440《可靠性要求的小型控制继电器通则》、JIS C4530《拍合式
电磁继电器》、JIS C4531《接触式继电器》，这些标准中都有规定继电器失效











































图 1.1 2012 年第 26 届 ICEC 暨第 4 届 ICREPEC 会议论文情况
在 2012年第 26届 ICEC 会议的推动下，国内企业在产品可靠性方面的重视
程度和投入上都有了很大的变化，电工产品可靠性推进委员会开始也组织企业积
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